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INTRODUCTORY STATEMENT

The Center for Social Orgé.nization of Schools has two primary
objectivés: to develop a scientific knowledge of how schools affect
their students, and to use this knowledge to dévelop better school

practices' and organization.

The Center works through five programs to achieve its objectives.

The Academic Games program has developed simulation games for usb_ in the

classroom, and is studying the processes through which games teach and
evalﬁatingvthe effects of gafines on student learning. The Social
_Accounts program is examining how a student's education affects his
actualvogcupational- a,ttainment, and how education results in different

'vocational outcomes for blacks and whites, The Talents and Competencies

program is studying the effects of educational experience on a wide range
of human talents, competencies, and pefsor_lal dispositions in order to
formulate-~and research--important educational goals other than traditiqnal

academic achievement. The School Organizaticn pfogram is cufréntly con-

cerned with the effects of student participation in social and educational
decision-making, the structure of competition and cooperation, formal
reward ’systems,;ability-grouping in schools, and effects of school

quality. The Careers and Curricula progfam baées_ its work upon a theory

of career development, It has developed a self-administered vocational
guidance device to promote vocational development and to foster satisfying

curricular decisions for high school, college, and adult populations.

This report, like others occasionally published by the Center, deals

with_ a subject common to all programs -~ that of scientific measurcment.
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~ ABSTRACT

‘A social.studies achievement test made up of itemé rewritten in
simplified languageAwas.compared with a test coﬁtaining thé same items
in.their original forﬁ(by administering. the two tests Lo the entire
8thfgrade.§1;ss of a suburban junior hiéh schOOI near Baltimofq. The
results Showéd‘only slightly higher scores fbr students téking the
‘simplified test, Differences 5mdng thé items in egtimated reading

) difficulty weré not associated with differences in actuai_response
difficulty. The findings were intefpreted to mean that most students
who kno& enough to answer a test item can.aiso read‘wéll enough to

understand it,
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Introduction

Multiple-choice tests are comhonly used to tést many different kinds
of kn;wledge and skills. Thg poor readef would éppear to be at an
obvious disadvantage when taking this type of tesﬁ, and his disadvantage
-would seem to be greatest when the items are written:in language-which
is more complex than it has to be., Bornstein and Chamberlain (1970,

P. 597) have argued that "the langﬁage used on mulfiple-choice achicve-
ment test items should be‘no more complex than is necessary to test the
examinee's knowledge of‘the squect matter, Language cpmplex;ty above

this minimum levéi can be regarded as verbal overload and may consﬁitute
a source of bias against thosg people whoée verbal skills aré limited."

To find out whether "verbal overload" actually affects examinecs'
'test scores in a school‘tésting situation; Bornétein and Chamberlain
(1970) used a ﬁest made up of items‘frém STEP1 social studies tests.
.Tthe iteﬁs measure the student's ability to interpret sociai stﬁdies
materials. The items wére of twé type#; some wére based on infbrm&tion
presented in pictorial or gfaphic form, while others were based on in-
formation presented in written passages, The test was printed in two
forms, The pictures, graphs, and written péssages were identical on the
two forms, but the wording of the items was different. One form contained
the items as originally written; the other contained the same items, re=-

written in simplified language and reproduced in larger type.

1Sequential Tests of Educational Progress, published by Educational
Testing Service,
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Bornstein and Chamberlain's subjects were junior and senior high

school students in Oakland, California. Despite the students' generally
lowireading.ability (their mean was at about the 3Gth pércentile on
national norms), the students who took the simplified form of the test

failed to outperform those who took the test containing the items in

their originaivform. Bornstein attributed this result to lack of

motivation on the.part of the subjects.1 .Bornstein (1971) later performed
a similar study using the s;me materials with deaf college-preparatory
students. He found small but significant diffefences in favor of the
students who took the s;mplified form of the test. Bornstein and
Kaﬁnépell (1971) replicated this study with a broad sample of deaf high
school‘stﬁdents and found no significant differences between the groups.
taking the different forms of the test.  |

The present study was basically a replication of Bornstein and
Chamberlain's expefiﬁent, with a different subject popuiation and with
a few additional refinements ir the design and analysis. Because of
Bornstein's suspicions that lack of motivation on the bart of his inner-
city subjects may have been responéible:fér his finding of no difference,
this replication was conducted with suburban students. Since the
simplification of the items might be expected to help only the poor
readers, the students' verbal ability was considercd as a factor in the
design., And because the rewriting of the test itcms scemed to simplify
some items more than others, estimates were made of the rcading difficulty

of each item in its original and simplificd versions, 'This experiment

1Personal communication, March, 1971.
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can therefore be considered a test of the following thiee hypotheses:

1. In general, there will be more correct.response§
to the rewfitten iteﬁs thaﬁ to the briginal items.
This difference'will be greatest for sﬁudents of
low verbal ability.

Those items which show the greatest decrease in
éstimated reading difficulty when rewritten ﬁill
show _ the greateét increﬁse in proportibn of

correct responses,

Me thod

The materials used in the present study were the,same'materials
used by Bornstein and Chamberlaip (1970) and by Bornstein (1971).1 The
teét.tohsisted of fortyfeight-multiple-chqice items wﬁiéh tésted the
" students’ ability #o»intérpret social studies materials; Items 1 to
32 were b#ée& on informatioﬂ‘presented in charts, tables, pictures; or
graphs. The remaining sixteen items were based on information contained
in prose passages about a half-page long., Within each of these two
subtests, half the items were taken from a  junior-high-school-lcvel
test; the other half from a senior-high-school-level test. Thus, the
test can be considered as a single test, or two subtests, or four

sub-subtests.

1I am indebted to Harry Bornstein for making these materials available
for this experiment.




Figure 1 shows two of the "graphic" items iﬁ their originai form;
Figure 2 shbws the same two items as they appeared'on the simplified‘form
of the tést; o o

The réading difficuity of each test item, ih both original and rec-
written form, was estimated by the DalemChall formuia (Daln and Cﬁall,
1948),1 The mean estimated :eadiﬁg difficultj of the briginal items.
~was 7.16 (9th grade level); that of the simplified Ltems was 5.80 (6th
grade level). The stand&rd deviaﬁion of the éstimated réading difficulty
scores was 1.37 for the original items and 1.15 for theisimplified items.
~ These values must be considered as a rough approximation, since the
Dale-Chall formula is intended for use with reading‘selections'much
| longer than a single tést item, |

Thé sub jects for this study were the entire erzhth-grade class of a
suburban junio: high‘school near Baltimore, Their verbal ability
"scoreé rangédvfrdm the Sth:to the,96£h percentile on county-wide norms,
with most of the‘scores Between the 30th and 60th percentiles. Thg
students took the tests at the end of tﬁeischool yéar in theif'regular
-social studies classes. ,The tests werevadminis;eyed by the :egulér_class;
room teachers, who were imstructed not t{o answer the students' questions
about the test - especially, not to tell them the meanings of unfamiliar
words. The teachers reported that thie students werc highly motivated,

The students were assigned forms of the test (original or simpl’ ficd)

by random selection . Ability grouping was by

1This formula has been extensively validated; sec Klare (1963) for
a discussion of it and other readability formulas.
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quarﬁiles, based on Qerbal scores from the SCAT,1 administered ninetéen )
ﬁonths previously, When‘the sex of the students is taken into accoﬁnt,
the resulting‘désign is a 2 x 4 x 2 fully-crossed factorial experiment.
The numbgr 6f students in each cell of the design is shown in Table 1.
There is a relationéhip betweeniverﬁal ability and sex of student - a
higher proportion of the students at the 19wer abilitf levels were boys;
The students were allowed forty minutes for'the test. About 24 percent
of the gtudents taking the original items and about 16 percent of

those taking the simplified items did not £finish the test.

Results

On the basis of hypothesis 1, we would expect a substantially higher
score for the students taking the simplified items than for those taking
the original items, This difference would be reflected in the anaiysis
of>Variance as a strong effect for test form., On the basis of hyéothesis
2, we would éxpect ﬁ pattern of scores showing a large advantage at the
low end of the ability scale for those sﬁﬁdents takihg thé simplified
items, and only a small difference at the upper end of the ability scale.
This trend would b2 reflected in the analysis of variance by a strong
form-ability interaction effect. Neither of these hypothesized effects

was reflected in the observed results.

1School and College Abjlity Tests, pul.lisiied by Educational Testing
Service.




The mean scores for the full test are shown in Table 2 and in
Figure 3. The differences associated with the difference in tast forms
were generally small - about ¢ne or two items on a 48-item test. The
simplification of the items seems to have helped the high- and average-
ability boys and the low-ability girls. Tables 3 and 4 and Figure 3
show the results for the graphic and prose items separately, None of
the sets of scores shows the anticipated pattern of differences, and
the patterns which do appear do not suggest any reasonably simple

explanation other than sampling variability.

Table 5 presents the results of analyses of variance1 on the total
scores, the two subtests (graphic and prose items), and four sub-tests.
Each column in the table represents a separate three-way analysis of
variance. Although all three main effects were statistically significant
for the prose items, and the graphic items showed a significant three-
way interaction, only the main effect for ability accounted for a sub-
stantial portion of the variance in any of the analyses. The three-way
interaction on the graphic items accounts for about two percent of the
variance and reflects the tendency of the simplified items to help the
average-ability boys and the lower-ability girls.

The first two columns of Table 6 present the correlations of the
estimated reading difficulty of the items with their actual response
difficulty, as indicated by the proportion of students missing thc item.

These correlations are positive for both sets of items and generally

1These analyses were performed by means of the computer program
Multivariance (Finn, 1968), which computes a least-squares solution for i

unequal and disproportional cell frequencies,




larger fcr the original items than for the rewritten items. The third

and fourth columns of Table 6 present two sets of correlations which

indicate the extent to which changes in the estimated reading difficulty

of the items were associated with changes in their actual response

difficulty. The column labeled ''change' shows a correlation of the

unadjusted difference between test forms (original minus rewritten) for
the two types of difficulty. The column labeled '"Residuals'' shows the
corrclation of these differences, adjusted for the difficulty of the
original 1tems.1 Hypothesis 3 would predict substantial positive
correlations in these two columns, particularly in the last column.
However, the correlations of these change measures are about zero
overall, and in the separate subgroups of students they are as often
negative as positive. Furthermore, the subgroups in which the rewritten
items seemed to help the students most, as indicated by the subgroup
mean scores, were not the ones in which the test items that decreased
the most in estimated reading difficulty also decreaséd the most 1n.

actual response difficulty.

Discussion

In interpreting the results of this experiment, it is important to

remember that the test was given under moderately speeded conditions,.

1The two variables being correlated are thus measures of the extent
to which the difficulty of the item changed more or less than might be
expected on the basis of its original difficulty. See Lord (1963) for
a more thorough explanation.
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(About twenty percent of all the students did not finish the test.)
Highly speeded conditions might have produced greater differences ;
between students' scores on the two versions of the test; totally un-
speeded conditions might have eliminated the small differences which
did appear. The simplification of the items seems to have had some
effect on the students' speed in taking the test, since the proportion
of students who did not finish was smaller by one-third in the group
taking the simplified items.

In general, the results of this experiment‘do not support the
three hypotheses it was designed to test. Although the scores on the
simplified test were slightly better than those on the original test,
the differences were minimal. Likewise, the interaction effects
involving the differenge between the original and simplified tests g
were either nonexistent or so small as to be of no practical significance.
The group meén scores, ranging from aboﬁg one-third to about two-thirds
of the items correct, indicate that floor or ceiling effects cannot
account for this absence of siz;ble differences. Finally, the items
which were the most simplified, according to a readability formula, were 3
not the ones on which students taking the simplified form of the test J
tended to outperform those taking the original form.i There fore,

Bornstein and Chamberlain's conclusion that "', . . verbal load does not

appear to be a significant factor . . ." appears to bc about as truc in
the suburbs as in the inner city.

Why should the reading difficulty of test items have so little
effect on their actual difficulty? One possible explanation for Bornstein

and Chamberlain's results is a lack of motivation on the part of the

torh
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students, but that explanation would hardly account for the results of

the present experiment. The subjects were middle-class, suburban students,
and their geachers describe& them as showing a high level of motivation

for the test. The most plausible explanation is simply that most

students who know enough of the content being tested to be able to

answer a particular test item correctly can also read well cnough to

understand the item.
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Figure 1. Sample items in original form.

TRANSPORTATION ACCIDENT DEATH RATES 1965

Death Rate Per
100,000,000
Passenger
Miles

Kind of Transporiation

Automobiles and Taxis ’ 2.40
Automobiles on Turnpikes 1.10
Buses 0.18
Railroad Passenger Trains 0.07
Scheduled Air Transport Plancs (domestic) 0.38

23. According to the table above, which of the
following was the safest kind of transportation
in 1965 ?

(A) Automobiles on turnpikes

(B) Railroad passenger trains

(C) Buscs

(1) Scheduled air ttansport planes

MEMBERSHIP OF AMERICAN FEDERATION OF LABOR 1900-1950
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in Millionslz
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2L . Which of the following statements about union
membership is supported by the graph above?

(A) It increased most sharply during wartime.

(B) It increased most sharply Just after a war.

(C) It decreased during the early years of a depres-
sion, ’

(D) It decreased just before a war.
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Figure 2., Sample items in. simplified form.

TRANSPORTATION ACCIDENT DEATH RATES 1965

Death Rate Per
. 100,000,000
Kind of Transportation Passenger
’ Miles
Automobiles and Taxis 2.40 .
Automobiles on Turnpikes 1.10
Buses 0.18
Railroad Passcenger Trains 0.07
Scheduled Air Transport Planes (domestic) 0.38

23. What was the safest way to travel in 19657

(A) Automobiles on turnpikes

(B) Railroad passenger trains
(C) Buses

(D) Scheduled air transport planes

MEMBERSHIP OF AMERICAN FEDERATION OF LABOR 1900-:950

Membership
In Millions
12

10
Second World Wor Ends —1—,

e /|

Secand World Wor Starts /
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2
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24. The graph shows that the number of people in unions went

(A) up most during war

(B) up most just after a war

(C) down in the early years of a depression
(D) down just before a war
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Figure 4. Scores on graphic and prose items.

Solid line = original items;
Broken line = simplified items,

Items
Correct Boys Girls

25 |
|
20 |

Graphic: A

32 items :

15

|

.

Prosc: 3

16 items 3

0

LA 1 I T ) T T T !

1 2 3 4 1 2 3 4 ;
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TABLE 1

Number of Students Participating

Boys Girls
Test Form: Original Simplified Original Simplified
Verbal Ability: )
Level 1 (lowest) 34 29 17 19
Level 2 30 27 30 19
Level 3 24 23 20 21
Level 4 (highest) 28 24 2] 23
Total 116 103 71 82
15




TABLE 2

Group Mean Scores on Full Test (48 Items)

Boys Girls
Test Form: Original Simplified Original Simplified
Verbal Ability:
Level 1 18.12 17.45 16.12 20.11
Level 2 21.40 . 22,96 21.54 22,26
Level 3 ' 25.13 28.30 23.35 23.76
Level 4 29.46 30.58 29.48 28.00 ,
Combhined 23.16 24,38 23.10 23.76
i
i
!
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TABLE 3

Group Mean Scores on Graphic Items (32 Items)

Boys Girls

Test Form: Original Simplified Original Simplified

Verbal Ability:
Level 1

Level 2

level 3

Level 4

Combined




TABLE 4

Group Mean Scores on Prose Items (16 Items)

Boys Girls
Test Form: Original Simplified Original Simplified
Verbal Ability:
Level 1 4.15 5.00 3.71 4,68
Level 2 5.27 5.11 5.23 4,79
Level 3 5.63 7.04 5.25 5.67
Level 4 7.00 7.79 6.19 7.48

Combined 5.43 6.14 5.16 5.74
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' TABLE 6

Correlations of Estimated Reading Difficulty

With Actual Response Difficulty (N=48 Items)

Original Simplified Change Residuals
Items Items
Entire Sample .37 .16 .02 .06
Boys:
1 (low) .36 .26 .19 .25
2 .36 .19 .11 .16
3 .31 .05 -.30 -.34
4 (high) .32 .02 -.16 -.21
Girls:
1 (low) .41 . .16 -.05 -.03
2 .25 .11 .00 W11
3 .35 .24 .31 .27
4 (high) .29 .11 -.07 -.05




